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1. Introduction

1.1 Purpose of this document

The main purpose of this document is to provide the user with the list of functionalities that are available using the CVSQL 2 software.

1.2 Intended Audience

The intended audiences for this document are all the users of the CVSQL 2 software.

1.3 Scope

This document should provide the intended audience with the following information:

· General information about the CVSQL 2

· How to start the command line GUI

· How to connect to the server GUI

· How to use the software

· The list of all tables and columns

· SQL syntax

· How to use the command line GUI with arguments

· Examples of usage

1.4 Definitions and acronyms
1.4.1 Definitions
	Keyword
	Definitions

	Distributed Software Development
	All the tools neccessary to facilitate collaboration on a software project between two or more people who are geographically separated.

	CVSQL
	A means of accessing the CVS repository logs using a subset of the SQL.

	Web service
	Distributed component model built on top of existing Web standards (HTTP, XML)


1.4.2 Acronyms and abbreviations
	Acronym or Abbreviation
	Definitions

	XML
	Extensible Markup Language

	JDBC
	Java DataBase Connectivity

	SQL
	Structured Query Language

	CVS
	Concurrent Versioning System

	CVSQL
	Concurrent Versioning System Structured Query Language

	XML-RPC
	XML - Remote Procedure Call

	HTTP
	HyperText Transfer Protocol


1.5 References

· CVSQL 1 documentation

· http://xmlrpcpp.sourceforte.net/ XML-RPC C++ Library – The C++ implementation of the XML-RPC protocol

· http://www.cvshome.org/, Concurrent Versions System – The open standard for version control, 2003-11-25, The main site for all of the CVS information

· http://www.loria.fr/~molli/cvs/doc/cvsclient_5.html, The CVS client/server protocol, 2003-11-25, This page contains all important information required to build new CVS client or CVS client library by explaining the CVS client server protocol

· http://www.zpm.fer.hr/courses/idb/aud/sqlsyntax/select_frames.html, Select, 2003-11-25, Simple graphical representation of the complete SQL SELECT command

· http://mckoi.com/database/SQLSyntax.html#15, SQL Syntax, 2003-11-25, Simple SQL SELECT command explanation

· http://java.sun.com/products/jdbc/driverdevs.html, For Driver Writers, 2003-11-13, presents minimum requirements for JDBC compliance

· http://java.sun.com/products/jdbc/download.html, JDBC API Specification, 2003-11-13, Descriptions of the API for different JDBC versions

2. CVSQL 2

2.1 Introduction

CVSQL 2 is the result of the second generation CVSQL project.  The second generation CVSQL implements some new features, brings new functionality and solves detected issues from the first generation CVSQL software.

The main purpose of this project is to provide the user with all the information from the CVS repository only by using the SQL queries. CVSQL understands the SQL queries that are issued, transforms them into appropriate syntax and displays the result of the query. For the end user it looks just like there is a real database server on the other side.

CVSQL can connect to every CVS server even without user knowing how to use CVS or even knowing how to connect to the CVS or installing any CVS client.

The currently supported platform is Linux. The CVSQL 2 is portable but not ported to Microsoft Windows environment. All requirements are portable.

2.2 Changes made compared to CVSQL 1

Changes:

· Client-server design – proper separation between the client and the server: client is a "dummy" that only knows how to send queries to the server and how to get results back

Added:

· Web services: XML-RPC protocol for client-server communication and executing queries on the CVSQL 2 server 

· ODBC driver (enables Palantir distributed awareness support)

Improved:

· SQL support: 

· selecting from multiple tables using JOIN SQL command

· new aggregate operators

· SQL engine rework:

· decoupling parsing from execution

· removing hard-coded values

· Security: better handling of users and passwords

· JDBC driver:

· eliminated hard-coded values

· creating more useful errors and exceptions

· improved socket connection handling in CVSQL API

· support for transparent socket reconnection

· better state reporting (is socket really connected)

· robustness in CVSQL 2 server ↔ JDBC connection protocol parsing

· fail gracefully with corrupt / incorrect data

· reduce memory consumption

· added metadata support – listing database tables and column types; retrieving resultSet table information

· reworked logging and debugging – configurable log files (simple), log4j (flexible), elimination from the driver

3. CVSQL 2 Server

Starting the CVSQL 2 server in Linux environment is done by typing in the following command (presuming that the software is installed in the default directory):

cvsqld /etc/cvsql/cvsql/cvsqlserver.xml

Server configuration is stored in the file /etc/cvsql/cvsqlserver.xml. For changing the server configuration, modify this file

vi /etc/cvsql/cvsqlserver.xml

If everything is OK, the output should be something like this:

type: xmlrpc, port: 10001
running network server
XmlRpcServer::bindAndListen: server listening on port 10001 fd 4
XmlRpcServer::work: waiting for a connection

More information about the CVSQL 2 Server administration can be found in the Installation and Administraton manual.

4. Command line Client

4.1 Introduction

The internal client application of a CVSQL 2 software is a simple shell application. The goal was to have a simple portable multi-platform application for accessing the CVSQL 2 server. More complex applications that would satisfy users who wants to have some graphical interface can be developed around the CVSQL 2 JDBC driver.

The client application leads the user through the query process by prompting for data required, step by step. This approach brings simplicity in the tool usage even for newbies.

4.2 Starting the client

The client is being started using the following command from directory where client is installed (if not put in execution path by the system administrator)

cvsql <host> <port>

4.3 Logging in

After starting the shell client application, the user will be prompted for login and password (NOTE: password will be displayed on screen!). The application stores the data during the session. Entering login credentials does not mean user is authenticated and authorized on the server. This is done while performing a request, for each request and database the request is performed on.

After you start the software the following screen will be displayed:
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Figure 1 – Login prompt

The software will ask you to enter your login credentials. You should enter correct login data (approved logins are stored in the cvsqlserver.xml (by default, that might be changed – see Installation and administration manual for the complete explanation of the cvsqlserver.xml file and changing the configuration file). After entering login name, the software will ask you to enter the password for the given login. Client application stores the login data for the current session. 

Authorization is not being done during the login process, but on every execution of the query, using the data entered in the login process. This behavior is due to checking for the database access permissions for the query statement user wants to execute.

If you forgot your username or password and you don't have access to the cvsqlserver.xml file, ask your administrator to retrieve the login and password information for you.
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Figure 2 – Password prompt

After entering login data, the client software displays the default database name and asks for a change if needed. After accepting current / changing the database, software asks you to input the query. This process repeats for every query until quitting.

4.4 Entering the SQL queries

The CVSQL server understands two SQL commands:

· USE

· SELECT

The client shell software does the database selection using XML-RPC together with the authorization and authentication process performed for each query. So, only SELECT command is regular command for the client shell software

Although the software uses case insensitive matching for commands it is common to write SQL commands using the capital letters. All listed USE commands are treated same:

· USE

· use

· Use

· uSE

· uSe

In order to enter the SQL query you should only enter the full text of your query. The software will send the query to the server and display the returned output. If you make any mistake in your SQL query the CVSQL 2 server will try to detect it and report to you where the error has occurred.
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Figure 3 - SQL query input

The software will detect only the first error in your query. If you enter more than one error the software will report only the first one. The software cannot detect logical errors such as: entering invalid comparison value. 

The client output is not formatted to be easily readable, this is because the shell client is more the kind of application used for checking the server status, availability and similar tasks. The CVSQL 2 server provides interfaces for developing more usable GUI client applications.
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Figure 4 - CVSQL 2 server response displayed on screen
4.5 Logging out

Exiting the software is being done after executing a query, when a software prompts for another query. If your answer is 'n', the software will exit. Exiting at any other point is possible by pressing CTRL+C which terminates the execution of the software.

4.6 Retrieving and using help information

No interactive help available. The client software leads the user step by step through the query execution process.

5. Data Structure

5.1 Introduction

The CVSQL presents the idea of virtual databases.  They are called virtual although they look and act like real databases they are actually simulated by using the data provided by the CVS repository. The software provides read-only access to the CVS repository and not full read-write access, therefore there is no possibility of adding new tables into these databases, adding new columns into existing tables, nor modifying any information within them. 

In order to create new virtual database the correct data must be entered into the server configuration file cvsqlserver.xml, and the new database XML configuration file needs to be made  (the full explanation on how to do that is provided by the Installation and administration manual).

5.2 Database structure

The CVSQL has for each CVS repository virtual database. All CVS repositories, and therefore the virtual tables are defined in the appropriate configuration file. Each CVSLQL user is having the CVS repository credentials and information stored in the appropriate configuration file. Each user can access only those CVS repositories and therefore CVSQL databases for which he/she has valid information in the configuration file.

The database can consist of several virtual databases. Each database is virtual representation for one CVS repository. Each user has its own list of virtual databases. All virtual databases are presented to the user as the real database with real tables. The example of how could user see the list of databases is provided on the following figure:
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Figure 5 - CVS Repositories representated as databases
Structure of data provided by Data Providers is not rigid – each provider reports the data structure upon registration. However, in the interest of backwards compatibility, the CVS Log Provider data structure is fixed to be identical to that of  the first generation CVSQL system. All databases have the same table structure. There are three tables in each database:

· users

· files

· changes

5.2.1 Users

This table contains the list of all users that have at least once committed some data into the CVS repository. This is not the list of all the users that have access to the CVS repository since that list is not available using the standard CVS commands.

The table Users has the following columns:

· author

- Login of the author on the CVS repository

5.2.2 Files

This table contains information about all the files tracked by the CVS repository. 

The table Files has the following columns:

· file

- Name of the file that is tracked in the CVS repository

· dir

- Directory where the file is placed

· lastver

- Last revision of the file listed

· revisions
- The total number of revisions. This number is provided by the CVS repository

5.2.3 Changes

This table contains all the information about all the files and all revisions tracked by the CVS repository.

The table Files has the following columns:

· file

- Name of the file that is tracked in the CVS repository

· dir

- Directory where the file is placed

· lastver

- Last revision of the file listed

· revisions
- The total number of revisions. This number is provided by the CVS repository

· selrev

- The number of selected revisions for this file

· thisrev

- The currently selected revision

· date

- The date of change / commit file

· author

- Login of the author on the CVS repository

· state

- The state of the current file as provided by the CVS

· added

- The number of lines added in this commit

· deleted

- The number of deleted lines in this commit

· descr

- Description that was given by the author for this commit

The database structure is also given on a following figure:
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Figure 6 – Database structure

5.3 The “db_tables” table

Each database containes automatically-handled “db_tables” table wich contains description of all tables in one database. This enables the user to discover the table structure at runtime, and not hard-code the table structure into application. The structure of db_tables is as follows:

db_tables(table):

  - table (string)
/* Table name as used in cvs */

  - column (string)
/* Column name */

  - ctype (string)
/* Column type (one of 'STRING', 'INTEGER', 'DECIMAL', 'DATETIME') */

To query the tables in the database, client can use:

SELECT DISTINCT(table) FROM db_tables;

To query the structure of table “users”,  client can use:

SELECT column, ctype FROM db_tables WHERE table = 'users';

6. SQL Syntax

6.1 Supported SQL Commands

The CVSQL 2 server understands two SQL commands:

· USE

· SELECT

6.2 Supported SQL types

	Data type
	Format
	Description

	STRING
	Array of characters
	Used for various text values

	INTEGER
	Round number, signed, 32 bit, ASCII representation
	Used for integer values

	DATETIME
	YYYY/MM/DD hh:mm:ss
YYYY-MM-DD hh:mm:ss
	Used to display the date value, represented and treated as string

	DECIMAL
	Standard double-precision (64-bit) IEEE floating point, ASCII representation
	Used to display the float value

	NULL
	NULL
	Null value


6.3 USE command

The USE command is used to specify the CVS repository which you would like to get data from. Each CVS repository is represented as one virtual database in the software.

The syntax of the SQL USE command is:

USE database;


The database keyword should be changed to the name of one database from the CVS repository, as given in the server configuration file cvsqlserver.xml. If an invalid (non-existent) database name is entered, the software will notify user about the error.
6.4 SELECT command

The supported syntax for SQL SELECT command is:

SELECT [ * | column [ AS alias ] | function(column) [ AS alias ], .. ]

FROM [ table [ AS alias ], ...]

[ LEFT | OUTER | INNER ] JOIN table [ AS alias ] [ ON filter ]

[ WHERE filter ]

[ ORDER BY column | index, ... ]

[ GROUP BY column | index [ ASC | DESC ] ... ]

[ LIMIT number ]

Where filter is an expression containing the following relation operators which can be grouped using parentheses:

· AND

(conditions separator)

· OR

(conditions separator)

· <

(int, date)

· >

(int, date)

· <>

(string, int, date)

· =

(string, int, date)

· <=

(int, date)

· >=

(int, date)

· LIKE

(string)

· MATCHES
(string)

and function can be:

· column_name

· SUM(column_name)

· MIN(column_name)

· MAX(column_name)

· AVG(column_name)

· COUNT(column_name)

· COUNT(*)

The database keyword should be changed to the name of one database from the CVS repository, as given in the server configuration file cvsqlserver.xml. If an invalid (non-existent) database name is entered, the software will notify user about the error.
There are some limitations in CVSQL SELECT syntax:

· If SELECT * is used, then column names can't be used

· There are no sub select queries

Also, CVSQL 2 introduces some improvements in supported CVSQL SELECT syntax compared to the first generation CVSQL software:

· CVSQL 2 enables the use of aliases, or AS syntax in SELECT, for example: SELECT user AS usr FROM…
· You can execute SELECT on multiple tables in the FROM syntax using JOIN clause, for example: SELECT * from user INNER JOIN changes ON users.author = changes.author…
· Column names that are part of the aggregate functions now can have alias names using the AS syntax. If aliases are not used, predefined names are as follows (The order of output is the same as the order of items defined in the SELECT statement):

· SUM (colname) => colname_sum

· MIN (colname) => colname_min

· MAX (colname) => colname_max

· AVG (colname) => colname_avg

· COUNT (colname) => rowcount_colname

· COUNT (*) => rowcount

The order of the SQL keywords must follow the following SQL syntax: SELECT … FROM … WHERE … GROUP BY … ORDER BY … LIMIT …;

The SQL standard defines that at least the SELECT … and FROM … part must be defined.

6.5 Examples

Here is a short list of some queries that will give some idea on the type of information that can be extracted from the CVSQL. You are not limited only to the examples listed here. You can freely experiment with your values and data.

Who worked in the last working week of last year?

SELECT author, SUM(added), SUM(delete), COUNT(*)
  FROM changes 
  WHERE date> '2002/12/20' AND date < '2002/12/31';

Who made most changes in root CVS directory and how much lines has added since initial commit?

SELECT author, SUM (added), COUNT(*) 
  FROM changes
  WHERE dir = '' 
  ORDER BY 3, 2;

Who deleted files?

SELECT author, COUNT(*) 
  FROM changes
  WHERE state = 'dead'
  ORDER BY 2;

How many commits in which directories Avril had?

SELECT dir, COUNT(*)
  FROM changes 
  WHERE author ='avril';

How many lines was added by Shakira and Mariah in index.avi last year?

SELECT file, author, COUNT(*) 
  FROM changes 
  WHERE file = 'index.AVI' 
    AND date > '2003/'
    AND (author = 'shakira' or author = 'mariah');
How many lines in total had added users with 7-letter username and what was the maximum number of lines added in one commit?

SELECT author, SUM(added), MAX(added) 
  FROM changes 
  WHERE author like '???????';
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